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the action of bis-cxazolones on diamines, amino alcohols or 
glycols in the solvent. Reaction temperature was not higher 
than 60°. The duration of reaction depends on the nature of the 
initial substances. Diamines react the most rapidly (5-14 hours), 
glycols and amino alcohols more slowly. E.&. the reaction of 
ethylene glycol or moncethanolamine takes up to 146 hours. 
Pyridine or chloroform were used ag solvents. The polyamides 
obtained are solid, powdery, white substances. They are well 
soluble in cresol, insoluble in chloroform and benzene. The 
polyamide ester obtained from ethylene glycol which is well 
soluble in chloroform is an exception. The properties of the 
products obtained are given in table 2. The polyamides which 
were obtained from the reaction of bis-oxazolones with diamines 
and glycols and which have a regular structure have higher 
melting temperatures than the polyanides which were obtained 
by means of direct polysondensation and in which the residues 
of the initial products are irregularly distributed. In the 
case of a polymer with regular structure the substitution of 
Card 2/3 octamethylene by the phenylene group leads to a greater 
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This paper, the experimental part of which was worked out with 
the assistance of P. A. Aliyevakiy gives only part of the re- 
sults obtained. A detailed description will be published la- 
ter. The equilibrium polycondensation (Ref 1) which takes place 
under the interaction of diamines (Ref 1) is characterized by 
several characteristic features among them by the reversibilit 
both of the main reaction of the polymer synthesis (see echene) 
as well as the accompanying conversions (of the exchange re- 
actions) which take place simultaneously (Ref 2). Such exchange 
reactions, which have mostly destructive character, take place 
between the growing polyamide molecules at the expense of the 
end groups as well as of the amide bonds in the macromolecule 
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(Ref 3). They bring about a certain, rather close distribution 
of the forming polymer according to the specific weights (Ref 
4). The exchange reactions lead to the fact that in the equi- 
librium polycondensation a state occurs which is denoted as 
“polycondensation equilibrium" (Ref 5). The excess of one of 
the reaction products disturbs this equilibrium and influences 
the molecular weight of the formed product (Ref 6, Fig 2). The 
present investigation was carried out in order to determine 
wnether these dependences change if the polycondensation is 
carried out as a non~equilibrium process. As an example of auch 
a@ reaction the interaction between dicarboxylic acid chlorides 
with diamines may be used (see scheme). If this reaction is 
carried out at the boundary between two phases by dissolving 
the initial substances in two liquids which do not mix with 
each other (Ref 7), then it takes place very rapidly also at 
low temperatures i.e. under conditions at which no counter re- 
actions occur. The authors investigated the reaction between 
hexamethylene diamine with alkali addition and adipinic acid 
chloride. It may be seen from figure 1 that the optimum con- 
centration which leads to high yields in the production of 
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high-molecular products is the 0.15 mol/l solution. Both rea- 
gents were solutions of the same concentration. In order to 
solve the problem of the effect of the ratio of the initial 
substance on the molecular weight of the forming polymers a 
test series was carried out in which either the one or the 
other initial substance formed an excess. In spite of large 
excesses the obtained polyamides had practically no equal mo-~ 
lecular weights (Table 1). In the case of an equilibrium poly- 
condensation, in the reaction of dicarboxylic acids with dia- 
mines (Fig 2) this excess produces strong effects. In this 
case, the factor which interrupts the reaction and the growth 
of the chain is the formation of a polyamide film on the sepa- 
ration surface of the phases through which the initial reagents 
may not diffuse. An addition of butyric acid chloride to the 
solution of the initial acid chloride in benzene considerably 
reduces the molecular weight of the forming polyamide (Figs 3 
and 4). A polymer, which has groups incapable of reaction, at 
the two ends, looses the capability of a further growth. There 
are 4 figures, 1 table, and 7 references, 6 of which are Soviet. 
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condensation of the Oxide of Bis-(p-carboxyphenyl )phenyl- 
phosphinyldichloride With Hexamethylenediamine in the 
Interface | 


PERIODICAL: Vysokomolekulyarnyye soyedineniya, 1960, Vol. 2, Now 5, 
pp+ 633-635 . 


TEXT: ,In earlier papers (Refs. 1-3) the authors studied the polyconden~ 
aationlof phosphorous polyanidest|yisn aliphatic and aromatic diamines 
in the melt. fhe present paper ddscribes the polycondensation of the oxide 
of bis~-(p-carboxyphenyl )phenylphosphinyldichloride in the interface. The 
authors found that by mixing a solution of the phosphorus compound in 
benzene with a solution of hexamethylenediamine and KOH in water, a poly~ 
amide film is formed in the interface, which may be extracted as a con- 
tinuous twist. In mixing the solutions the polyamide was precipitated as 
a white powder, The yield was 72 - 92%. The relative viscosity was de- 
termined at 20 C in tricresol. A figure shows the relative viscosity]as 
Card 1/2 
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Bis-(p-carboxyphenyl)phenylphosphinyldichloride 
With Hexamethylenediamine in the Interface 


a function of the initial concentration of the reagents. A maximum value 
of about 0.88 was attained at 0.01 mole/l. At higher concentrations vis- 
cosity increased. Table 1 compares the polymers obtained in the melt 
(relative viscosity = 0.42, tensile strength 530 kg/em*) with those ot- 
tained in the interface (relative viscosity = 0.88, tensilve strength 

= 700 kg/cm?). Table 2 presents yields and viscosities of the polyamides 
as a function of the concentration of the reagents. The viscosity decrease 
with rising concentration is explained by a premature chain rupture due 

to hydrolysis of the terminal acid chloride groups. There are | figure , 

2 tables, and 6 references: 5 Soviet, 2 US, and ! British. 
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of Mixed Polyamides in the Interface 


PERIODICAL: Vysokomo lekulyarnyye soyedineniya, 1960, Vol. 2, Noe 5, \ 
pp. 673-678 


TEXT; The authors of the present paper wanted to synthesize mixed poly: 
amides by means of non-equilibrium polycondensation in the interface, 
and to study the influence exerted by the reactivity of the initial 
substances on the composition of the polyamides. A mixture of 0.2 mola 
solutions of adipyl chloride and isophthalyl chloride in benzene waa 
mixed with a 6.4 mole solution of hexamethylene diamine in aqueous 

KOH with 1000 rpm. For compar)son, the same polyamides were produced by 
equilibrium polycondensation, by heating the initial substances to 

210 - 270 C in nitrogen current. Table ! gives viscosity, sclubility in 
formic acid, flowing point, and, on the basis of the infraced spectra 
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shown in Fig. 2, the degree of crystallization. While the polymer of 

he xamethyleneisophthalimide is insoluble in formic acid, mixed pelymers 

with a content of 60% isophthalic acid were completely soluble in form:c ; 
acid (Fig. 1). The formation of a single copolymer was proven by the YX 


infrared spectrum. The products obtained by equilibrium polycendensation 
had a higher flowing point than the products synthesized in the interface 
(Fig. 3), and had also a higher degree of crystallization. In the reacticn 
of adipyl chloride and isoterephthalyl chloride with haxamethylene diaming 
in the interface, with the polymer being extracted from the interface ug 

a film, the individual film samples taken during the reaction showed a 
perfectly homogeneous structure (Table 2) inspite of different reactivity. 
The different reactivity of adipyl chloride, sebacyl chloride, and azelayl 
chloride had no influence on the physical preperties of the copolymers 
with hexamethylene diamine (Table 3) obtained from varying mixtures of 
these acid chlorides. The authors thank the labcratory heads cf their 
institute: I. V. Obreimov (Optical Laboratory), A. I. Kitaygerodskiy 
(Laboratory for X-Ray Structural Analysis), and 6. b. Stonimskiy 
(Laboratory for the Investigation of Polymers) for their investigations. 
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L. V. Zhirova took part in the experimental work. There are 3 figures, 
3"Yables, and 0 references: 6 Soviet, 2 US, and 1 British. 
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TITLE: On the Heterochain Polyamides \ XXV. Synthesis of Polyamides 
Containing Piperazine Radicals on the Interface 
PERIODICAL: Vysokomolekulyarnyye soyedineniya;, 1960, Vol. 2. No 6, 
pp. 838-844 x 
TEXT; Simple and mixed polyamides were produced from piperazine with 
adipyl-, azelayl-, sebacyl-, phthalyl-. dsophthalyl-, and terephthalyl 
chloride, as well as from ethylene~, hexamethylene-, and nonamethylene 
amine with sebacyl chloride by the method of interface polycondensation, 
and their properties investigated. The chlorides were applied as 0.2 M 
solutions in benzene and the diamines as 0.2 M solutions in water 
(prepared from 0.4 M solutions in KOH). The polymer yield was 30-50%. 
Tables 1 and 2 give the properties of the polyamides obtained and 3how 
that a reduction in length of the methylene chain cf the dicarboxylic 
acids leads to an increase in the flow temperature. Polyamides contain.ng 
piperazine (except for polypiperazine terephthalamide) are detter scluble 
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the Interface 


in organic solvents than polyamides obtained from the same acids with 
aliphatic diaminos, Tables 3-5 list the propertion of the mixed polyamides 
and show that a change in the piperazine content exerts a considerable 
influence upon flow temperature, solubility, and mechanical properties. 
Flow temperature and solubility of the polyamides obtained from piperuzing 
and aromatic dicarboxylic acids depends on the position of the carboxyl 
groups in the cycle. An introduction of 20 mo19% of. aliphatic diamine 4 
radicala into polypiperazine sebacinamide leads to a reduction of the flew 
temperature, A further increase in the radical content causes an increase 
in flow temperature and a reduction of the solubility of the mixed 
polyamides, Studies on the influence of the varying reactivity of the 
initial diamines upon the structure and properties of the mixed polyamides 
obtained, showed (Table 6, composition, softening- and flow temperatura, 
viscosity 0.5% solutions in tricresol at 20°C), that there are no essential 
ifferences in the properties of the products obtained, L. V. Zhirove 490K 
part in experimenting. There are 1 figure, 6 tables, and 7 references; 
4 Soviet, 4 US, 1 German, and 7 French. 
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83699 
3/190/60/002/006/003/012 
15.410] also 22049 BO15/B064 
AUTHORS: Korshak, V. V., Frunze, T. M., Kozlov, L. V. 
TITLE: From the Field of the Heterochains Pol savaee XXVI. Mixed 
Polyamides of Piperazine With Aliphatic and Aromatic 
Dicarboxylic Acids 4 


PERIODICAL: Vysokomolekulyarnyye soyedineniya, 1960, Vol. 2; No, 6. 
ppe 845-850 


TEXT; In continuation of an experimental series (Ref. 1) mixed eee | 
were produced by the method of the interfacial polycondensation from 
piperazine and adipyl-, azelayl-, phthalyl-, isophthalyl-, and terephthalyl 
chloride. The chlorides were used as 0.2 M solutions in benzene and 

piperazine as 0.2 M solution in water (produced from 0.4 M solution in 

KOH). For the copolymers obtained, the specific viscosity of a 0:5% 


solution was determined in 95% #80, at 20°C, as well as the flow tempera- 


ture and solubility in organic solvents (results on Tables 1-3). The 
introduction of the aliphatic dicarboxylic acid radicals inte ths poiy- 
amide reduced essentially the flow temperature of the polymer. The 
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AUTHORS: Korshak, Ve Ve, Frunze, T. M., Lu I-nan! 


TITLE: On Heterochain Polyamides. XXVII. The Production of Mixed 
Polyamides From Homopolyamides 


PERIODICAL: Vy sokomolekulyarnyye soyedinentya, 1960, Vol. 2, No. T, 
pp. 984-988 


TEXT: The formation kinetics of mixed polyamides by copolycondensation ; 
of two or more initial substances was investigated by V. M. Kharitonov Wy 
and two of the authors (Ref. 4). It was the purpose of the present paper 

to investigate the reaction course with time of the production of a series 

of mixed polyamides from the homogeneous polyamides concerned. Table 1 

gives the properties of the initial homopolymers which were produced by 
polycondensation of hexamethylene diamine salts with adipic, azelaic, or 
sebacic acids in the melt, and alse by polymerization of €-caprolactan 

in the presence of 2% hexamethylene diammonium adipate (AH salt). The 

melting points and specific viscosity of 0.5% solutions of mixed polyamides 

in cresol at 20°C and the mechanical properties of some of the polymers 
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were determined, X-ray pictures were taken and thermomechanical curves 
were plotted. Some of the data obtained are given in Tables 2 and 3. 
Heating of the polyamide melts changes their flowing point and the vis~ 
cosity of their solutions. Fig. 1 shows that the specific viscosity of 

the solutions and the molecular weight of the polymers are increased by 
heating. Table 3 gives some mechanical properties of the polyamides in the 
system polyhexamethylene adipamide - poly-é-capronamide. The data of this 
table and Fig. 2 show that the tenacity of the polyamides decreases with 
the time of heating, i.e., the development of block and mixed polymers 
causes a reduction of their tenacity, whereas the elongation at break is 
increased. Fig. 3 shows the shift of the flow point due to heating: it 
becomes lower as the time of heating is increased. Fig. 4 gives the 

change in the reaction mass composition caused by heating. It was observed 
that the block polymer for a comparatively long period is the chief con- 
stituent of the reaction mass. There are 4 figures, 3 tables, and 

8 references: 6 Soviet, 1 German, and 1 British. 
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Korshak, Vasilly Vladimirovich, and. Tat'yana Mikhaylovnd\Frunze 


Sinteticheskiye geterotsepnyye poliamidy (Synthetic Hetero- 
Chain ,Polyamides). Moscow, Izd-vo AN SSSR, 1962. 523 P- 
Errata slip inserted. 5000 copies printed. 


Sponsoring Agency: Akademiya nauk SSSR. Institut elementoor- 
ganicheskikh soyedinenily. 


Resp. Ed.: S. R. Rafikov, Doctor of Chemical Sciences; Eds.: 
vy. M. Zhulin and I. P. Loakutova; Tech. Ed.: S. G. Tikhomirova. 


PURPOSE: This book is intended for scientific research workers, 
students and teachers at schools of higher technical education, 
and technicians in the synthetic fiber, paint, plastics, and 
other industries which produce or utilize polyamides. 


COVERAGE: The monograph gives a comprehensive summary of the 
literature through 1959, and a selection of the more interesting 
materials published in 1960, on the chemistry and physics of 
hetero-chain polyamides. Types of polyamides, polymerization, 
the mechanics of polycondensation, and the chemical and physical 
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properties and the production of polyamides are discussed. 
References are given following each chapter (Chs. VII and VIII 
each have a bibliography of over 700 items). Altogether 
avons 4OC Soviet and 1500 non-Soviet authors aré cited. No 


personalities are mentioned. 
TABLE OF CONTENTS [Abridged]: 
Foreword 


3 
Ch. I. Introduction 5 
the discovery of the individual types of polyamides 2 


History of 

Classification of polyamides 

References , 12 
Ch. II. Production of Polyamides by Polycondensation 13 

Types of polyamide-forming reactions 14 

Structure end polyamide-forming capacity of monomers 16 

Reference data (tables) ah 

References : 
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Typea of polymerization reactions 
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Catalytic polymerization of cyclic lactams 
Decarboxylation polymerization 
Copolymerization of polyisocyanates with polyhydric alcohols 
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Ch. V. Production of Mixed Polyamides 217 
Eyuiliiprium reactions 21 
Nonequilibrium reactions ako 
Graft copolymers 243 
Blosk sopolymers 254 
References 255 
Ch. VI. Chemisal Properties of Hetero-Chain Polyamides 260 
Cleavage of the amide bond 261, 
Amide substitution by hydrogen radicals 268 
Degradation and structure formation 272 
Other polyamide reactions 292 
Absorption of various substances by polyamides 294 
References 298 
Ch. VII. Physical Properties of Polyamides 308 
References 3901 
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References 416 


Ch. IX. Various Representative Types of Polyamides hag 
References 465 


Author Index 468 
Subject Index 489 
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PHASE I BOOK EXPLOITATION SOV/6034 


Konferentatya po khimif { primeneniyu fosfororganicheskikh soyedinenly, 2d, 
Kazan!, 1959. | 


Khimiya i primenentye fosfororganicheskikh soyedinenty; trudy (Chemistry 
and Use of Organophosphorus Compounds; Conference Transactions) Moscow, . 
Ited-vo AN SSSR, 1962, 630 p. Errata slip inserted, 2800 copies printed, 


Sponsoring Agency: Akademiya nauk SSSR, Kazanskiy filial. 


’ Resp, Ed.: A, Ye. Arbuzov, Academician; Ed, of Publishing House: L. S, 
Povarov; Tech, Ed,: S, G. Tikhomtrova. 


PURPOSE: This collection of conference transactions is intended for chemists, 
process engineers, physiologists, pharmaciets, physicians, veterinarians, 
and agricultural scientists, | 4 

i Poy i do 

OVERAGE; The transactions indlude the full texts of most of the scientific 
Rpemintey and Use of 
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Chemistry and the Use of Organophosphorus (Cont, ) SOV/6034 


Organophosphorus Compounds held at Kazan! from 2 Nov through | Dec 1959... | 
The material is divided into three sections: Chemistry, containing 67 arti- 
cles; Physiological Activity of Organophosphorus Compounds, containing 26 
articles; and Plant Protection, containing 12 articles, The reports refiect 

the strong interest of Soviet scientists in the chemistry and application of 
organophosphorus compounds, References accompany individual reports. 


Short summaries of some of the listed reports have been made and are given 
below, 


TABLE OF CONTENTS: [Abridged] : 
Introduction (Academician A, Ye. Arbuzov) 


TRANSACTIONS OF THE CHEMISTRY SECTION 


Gefter, Ye. L. [NII plastmass (Scientific Research Institute of Plastics, 


Moacow}, Some Prospects for the Industrial Use of Organophosphorus 
_ Compounds 46 


CardyMe B/3 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000513820011-0" 


13820011-0 


TSAhi Spine Rees: 
BE dae LUNE HSS Spies RE eet 


5 ROOO5 
"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86 paneee < 


Chemistry and the Use of Organophosphorus (Cont. ) SOV/6034 


Korshak, VY, V., T. M. Frunze, VY, Vv, Kurashev, and L. V. Kozlov 
[Institute of Organoelemental Compounds}, Synthesis of Some Phos- 
phorus - Containing Dicarboxylic Acids and Derivation of Polyamides 
Based on Such Acids 
Phosphorus-containing dicarboxylic acids have been obtained by 
Synthesis and used for the preparation of polyamides, The effect 
of the Phosphorus and the Structure of the acids on the properties 
of the polyamides has been Studied, 


Kolesnikov, G, S., Ye. F, Rodionova, and L. S. Fedorova {Institute 
of Organoelemental Compounds], Synthesis, Polymerization, and Co- 
polymerization of Esters of Vinylphosphonic Acid 255 
The authors obtained esters of vinylphosphonic acid and demonstrated 
that these esters are capable of entering the polymerization and co- 
Polymerization reaction wit onomers, Polymers and co- 
polymer i i S of vinylphosphonic acid have 
been sy S determined, 
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B101/3186 


AUTHORS: Korshak, VY, Vey Vinogradova, s, V., Frunze, 7, M., Kozlov, 
- V., iu Pang-ytian : 


TITLE; Heterochain polymers. XL. Syntheais of polyamide esters by 


interfacial polycondensation 


PERIODICAL: Vysokomolekulyarnyye soyedineniya, v. 4, no. 10, 1962, 
1457-1462 : 


TEXT: A comparison ade between the Properties of polycondensateg 


is m 
Obtained by interfacial polycondensation (iC) and equilibriun poly- 
condensation (eC) of sebacic chloride (I), diane(4,4'-dihydroxy-di phenyl 
Propane) (II), and hexamethylene diamine (III). Interfacial pol 
tion was achieved by mixing 0.2 N alkaline soluti 
n hexane, and eC was brought about b 
* mixture first in Ny and then in vacuo, % : III being varied 


between 1: 4 !Oand1:0:;: 174, Homopolymers could be separated from 
the reaction product since the homopolymer I 4 III is insoluble in 
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p-xylene, whereas staspelyhey I + II is soluble if p-xylene. The nitrogen 
content of the reaction product soluble in p-xylehd confirmed the forma- 
tion of a polyamide ester.’ The differences observéd between the products 
obtained by iC and eC are that the product from ec, containing less than 
40/0 III, was better golublé'in p-xylene than product from iC containing 
the same amount of III, whereas the eC products containing more than 
40; III were pot as easily soluble as the comparable iC products. 
Furthermore, the softening: points of iC products containing less than 
40 III were lower than those of the corresponding e° products. The 
thermomechanical curves of the iC products were flatter.. At a component 
ratio of 1; 0.5 : 0.5, the nitrogen contents in the insoluble part of 
the polymer obtained by iC and eC were ~ 8.7% and “4.2%, respectively, 
that in the soluble part being ~ 1.9% in iC and “3.6% in eC. Conclusion: 
I diffuses from the organic: into the aqueous phase owing to hydrolysis 
during iC; III diffuses into the organic phase more readily than II. 
Hence, the polymer formed from the orgunic phase should contain amide 
units, and the product formed from the aqueous phase and should be 
enriched with ester units. *This was confirmed by iC when the mixture was 
atirred at varying speeds.i{ At a ratio of 6 ; 5 :-1 and at 1000 rpm, the 
ft 


Card 2/3 if 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000513820011-0" 


"APPROVED FOR RELEASE: 06/13/2000 —_CIA-RDP86-00513R000513820011-0 


8/190/62/004/010/001 /o10 
Heterochain polymers. XL. sc. B101/B186 


polymer had a nitrogen content of 7-02% and a softening point of 194°C, 
at 6000 rpm, the nitrogen content was 2.07% and the softening point was 
AT°C. Ata ratioi:1:; 1, a polymer containing “8.9% nitrogen was 
obtained in both cases. Hence, III has a éreater reactivity than II. 
There are 2 figures and 3 tables. The English-language reference is: 
W. M. Kareckson, J. Polymer Sci., 40, 399, 1959... 4, 
ASSOCIATION: Institut elementoorganicheskikh soyedineniy AN SSSR 
(Institute of Elemental Organic Compounds AS USSR) 


SUBMITTED: May 19, 1961 
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ZHDANOV, A.A; MOZGOVA, K.K.; KRONGAUZ, Ye.S., red,izd-va; 
TIKHOMIROVA, S.G, » tekhn.red, 


(Chemistry and technology of synthetic macromolecular compouncs, 
Heterocyclic compounds]. ia i tekhnologiia sinteticheskikh 
vysokomolekuliarnykh soedinenii, “sterotsepnye scedineniia; 
Moskva, Izd-vo Akad. nauk SSSR, 1961. 721 p. (Itogi nauki: 


Khimicheskie nauki, no.7) (MIRA 14:11) 


1. Ghlen-Rorrespondent AN SSSR (for Korshak), 
(Macromolecular compounds ) 
(Heterocyclic compounds) 
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Role of acid chloride hydrolysis of mmo alophatic and aromatic dicax. 
boxylic acids in the process of interfacial polycondensation, Izv. 


AN SSSR.Otd.khimonauk noe1031807--1813 0 %62, (MIRA 15:10) 
lo Institut olementoorganicheskikh soyedineniy AN SSSR. 
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(Polymerization) 
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than that of II. In the polycondensation of AC with diamines the following 


were determined: the initial ratio K, of the diamines, the ratio Ky of 


the diamines in the copolymer, and a = K,/K,. The following values were 


found: K, = I/II Ky = I/II a K,- 1/III Ky = 1/III a 
4 0.54 0.14 4 2.03 0.51 
1.50 0.41 0.27 1.50 0.613 0.41 J 
1.00 0.15 0.15 1.00 0.32 0.48 
0.67 0.18 0.27 0.67 0.32 0.48 
0.25 0.00 0.00 0.25 0.075 0.50 
Ze 08g 0.41 


The polymers had a higher content of II or III, respectively, than would 
correspond to the initial ratio. After prolonged polycondensation of AC 
with I and II, the I content in the polymer increased owing to exhaustion 
of the diamine mixture with respect to II, which had the principal share in 
the early reaction stage. The system of SC behaved similarly with III and 
Iv. These results are explained by the different rates of diffusion of 
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I. The dissociation constants are 
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nye B101/B186 
AUTHORS: Korshak, V. ¥., Frunze, T. M., Krasnyanskaya, wo. A. 


TITLE: Heterochain polyamides. XXXI. Effect of the cyclizing 
. capacity of monomers on the polymer chain termination process 


PERIODICAL: Vysokomolekulyarnyye soyedineniya, v. 4, no. 12, 1962, 
1761-1769 , 


TEXT: The peculiarities of the polycondensation of succinic acid (I) with .-, 
hexamethylene diamine (II) were studied. Hexamethylene disuccinimide (III), 
m.p. 117-118°C, which has not hitherto been described, was synthesized 

by reaction of 2 moles I with 1 mole II at 200-210°C, or by reaction of the 
neutral hexamethylene diamine succinate with 1’ mole I at 160°C. Poly- 
hexamethylene diamine succinamide (1V), m.p. 275-280°C, molecular weight 
1500-3100, was obtained by reaction of hexamethylene diamine succinate with y 
I at 220°C, or by reaction of III with II ut 160.210°C, or by interfacial vs 
polycondensation of succinyl chloride, dissolved in benzene, with aqueous 
alkaline solution of Il. Heating of IV to 280°C and above does not yield 
polymers of a higher molecular weight, but leads .to thermal degradation 
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with liberation of II. 4 Wax-like red substance with mop. 130°C is formed. 
Phis ts-explained by chain termination owing to formation of succininide 
rings at the end of the macromolecule, First the linear polyamide chain 
breaks, and forms succinimide and amino end-groups; then Cyclization occurs 
with liberation of iI, This "cycloimide effect" Was confirmed by the fact 
that the IR spectrum of IV showed the 176u and 1690 cm-! bands of the 
succinimide ring besides the 1690 and 1550 cm=? bands of the amido Eroups. 
Moreover, the content of titrimetrically determinable carboxyl end-groups 
in the polyamide was, owing to. the cyclization, lower than the content of 


amino end-froups, and the content of COOH groups decreased further with an 

excess of I. With equimolecular ratio of I and II, the polyamide contained 

50% amino end-groups, 5, 6% carboxyl groups, and 44.4% cyclic (succinimide) 

end-groups, whereas the val » 2%, and 96%, respectively, with an 

80% excess of I, S not stable; it opens on heating, 
Such formations of five- and six- 
frequent cause of 
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also affects the polycondensation of adipic acid with diamines, including 
tetramethylene diamine. There are 2 figures and 3 tables. 


ASSOCIATION: Institut elementoorganicheskikh soyedineniy AN SSSR 
(Institute of Elemental Organic Compounds AS USSR) 


SUEMITTED: June 25, 1961 


CIA-RDP86-00513R000513820011-0" 


APPROVED FOR RELEASE: 06/13/2000 


SFIS ES ACLS BETS Pata le BOS Seah 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000513820011-0 


KORSHAK, V. V.3 FRUNZE, T. Me; KOZLOV, L. V, 


Heterochain polyamides. Report No, 33: Formati 
. ° on of mixed 
polyamides at the interface mixtures of various acid : 
chlorides, Izy, AN SSSR Otd, khim. nauk NO, 1232226-2235 D 'é2, 
(MIRA 16:1) 


1. Institut elementoorganicheskikh soyedineniy AN SSSR, 


(Polyamides) (Acids » Organic) 
(Condensation products (Chenistry)) 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000513820011-0" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000513820011-0 


REVGRTE 2 AoA ETS ITE 
: 


KORSHAK, V.V., FRUNZE, T.M., KURASHEV, V.¥. 
The synthesis of Phosphorus-containing dicerbonic acids. 


Report presented for the 12th Yonfere 
eeccaae nate: fan, pines yee on high molecular weight compounds 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000513820011-0" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000513820011-0 


aca aS era er aT ROR ES Cres a 


T2YNEYEV, A.A. KORSHAK, V.V.3 FRUNZE, T.M.; KURASHEV, V.V, 


FR 
RIG ae teh A m5 acy 


Preparation of polymers by pol 
polycyclization, Report No.2: St 
ee Pepe . ear oramiaarolen Izv, AN SSSR Ser ae 
° z 3. s (MIRA 17 
23) 


1. Institut elementoorganicheskikh soyedineniy AN SSSR, 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000513820011-0" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000513820011-0 


IR AAG SSE PAA BUS A RE 


IZYNEYEV, A.A. KORSHAK, V.V.; FRUNZE, T.M.; ALDAROVA, N.Sh.; KURASHEV, V.V. 


Preparation of polymers by polycyclization reaction, Report 
No.3: Properties of polybenzimidazole obtained from 3,3-diamino- 
benzidine and diphenyl ester of sebdacic acid, Izv. AN SSSR. Ser, 
khim, no.1132019-2023 N '63, (MIRA 17:1) 


1. Institut elementoorganicheskikh soyedineniy AN SSSR, 


oo 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000513820011-0" 


"APPROVED FOR RELEASE: 06/13/2000 claabaati ali deaac teat 


AOD NR weet ces ae 


Epa SRD IS hy SRP WE ea eee Sere ee ees 


nnn EWP(S) (005 /w( a) as, Poy Mm 
: —_ 8/0190/63/005/oo7/o979 0985 


: ; el 
_ SITLE: Heterochain polyamides, 34. Syntheste of polyamides With active 
functional groups in macronoleculea 
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-'| AUTHOR: Korshak, V. V.; Frunze, 7. M.; Kurashev, V. V.; Kotrelev, 0. v. GA 


| TOPIC TAGS: polyamides, polycondensation, interfacial polycondensation ‘i 
| Macromolecules, functional groups 


| ABSTRACT: Studies were conducted on the polycondensation beaction of 1,3- 


formation of a tridimensional, nonfusable, brittle mass » 8oluble only in 

sulfuric acid. On the other hand, interfactal polycondensation of DAPO with 
; sebacyl or terephthalyl chlorides in a water-benzene system produced cresol- 
: soluble polymers of substantially higher viscosity, the optimum concentration 
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| of DAPO being 0.25 Molar. An excess of DAPO ts needed, since it acte as an | 
acceptor for the hydrogen chloride formed, during the reaction. The optimal yield | 
i of the polymer amounted to 60f, as against 63% where sodt hydroxide was used 
| 88 acceptor. Mixed polyamides were produced by reacting DAPO with sebacy) . 
| | 


chloride and hexamethylenediamine., Here » too, the use of sbdium hydroxide 


resulted in products of a higher melting point and lower solubility. Orig. art. 
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‘TITLE: Synthesis of polymers by the polycyclization reaction. h. Synthesis of y 
imixed polyamidobenzimidazoles from 3,3'-diaminobenzidine, hexamethylenediamine, and, 

\ddphenylsebacate 
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sour Vy#tsokomolekulyarny*tye soyedineniya, ve 6, noe 5, 1964, 901-905 


‘TOPIC TAGS: polymer polycyclization reaction, mixed polyamidobenzimidazole, ; 
idiaminobenzidine hexamethylenediamine diphenylsebacate, polyamidization reaction 
‘ABSTRACT: The polycondensation of 3,3'-diaminobenzidine (DAB), hexamethylene~ 
‘diamine (HMD) and diphenylsebacate (DPS) was conducted _jn a current of nitrogen, l 
.and the products were heated in a 1 mm vacuum and a 1077 vacuum. The properties of | 
the obtained mixed polyamidobenzimidazoles varied, depending on the ratio of the | 
jissuing materials, the temperature, and the duration of the cena reaction! 
ar all of them contained blocks of the structure: a0 
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while at 270C it was 2.3). An additional 2 hours — 
ised the adjusted viscosities of the same samples |, : 
lto 4.30 and 6.30 respectively. The obtained copolymers wore of a medium VA 
lline state, their crystallinity increasing with a higher percentage of HMD, -{ 
perature of the polymer depended on its composition, with a minis : 
6hC and at a DAB:HMD ratio of 0.2:0.8. The crystalline structure | | 


- ‘was determined at the Laboratory of Xeray Analysis of the Institute of Elemento» || 


organic Compounds, 


and the thermomechanical properties were determined in the - 


Laboratory of Polymer Investigations of the came Institute. Orige orte hast 3 
‘tables, charts, and  formulase 
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‘TITLE: Synthesis of certain polybenzimidazoles with a single or 
‘mixed single component, and study of their properties 


SOURCE: Vy*sokomolekulyarny*ye soyedinentya, v. 6, no. 7, 1964, 
1251-1255 : 


' } TOPLC TAGS: copolymer, polybonzimidazole, infusible copolymer, 
, Insoluble copolymer, heat resistant copolymer ng | 


/ABSTRACT: New polybenzimidazoles with a single or mixed second t 
>: } component. have been ‘synthasized, and thair properties have been . 
:studied, These organic copolymers have an unusually high heat re- , 
‘sistance. Polybenzimidazoles with a single second component were 
‘prepared by polycondensation of 3,3'-diaminobenzidine (DAB) with 
; diphenyl esters of fsophthalic acid, terephthalfe acid,or bis(p- 
‘ carboxyphenyl)methylphosphine. The first two polybenzimidazoles 
:; proved to.be infusible and insoluble, The P-containing polytenzimidazole 
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: (The synthesia and properties of monomers). Moscow, Izd-vo Nauka, 1964, 63-66 


‘|. TOPIC TAGS: polyamide, aromatic dicarboxylic acid, aromatic diamine, organophosphorys’ * Fae 
‘4, Compound, polycondensation, aliphatic diamine, phosphine derivative Ae 


" ABSTRACT: The authors synthesized & series of phosphorus ~containing bifunctional aides 
ito] ers of the type of aromatic dicarboxylic acids or amines, e.g. the oxides of phenyl- and : 
anes methyldi-(m-carboxyphenyl)-phosphine and of phenyl~ and methyldi~(m-aminophenyl)~ og 

+. phosphine. The monomers were then utilized for the synthesis of pol ded-ay the methods “8 
of equilibrium and inter-phage polycendensation. A large number er alpansides were ob- > 
_ tained from the phosphorus-containing dicarboxylic acids with aliphatic and aromatfo diam- - 
' " fines ag well as from the phosphorus-containing diamines with certain dicarboxylic acids. << 
. + All the polyamides were capeble of fiber- and film-formation. In their mechan{cal prop §§ [ee 
. erties, the polyamides were comparable to polytaers of the type of polyhexamethylenodiaming See 
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' ABSTRACT; The results of a comparative invest gation of the structure and proper- | 
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1! ABSTRACT: Using the gravimetric method described in an earlier paper, the authors 
- investigated the thermal stability of ten polybenzimidazoles prepared from 3, 3'-diamino- 


benzidine and the diphenylesters of either bis-(p-carboxyphenyl) methylphosphine oxide or 
terephthalic, isophthalic and sebacic acid. The weight loss of the polymers, heated in a, 


i stream of nitrogen to 550, 600 and 650C, the temperaiure of incipient decomposition and 
,. the temperature of steep weight loss are tabulated . As shown by Fig. 1. in the Enclosure, 


all these polymers, especially those of homogeneous composition, exhibited a high degree of 
thermal resistance, showing the first signs of decomposition at temperatures between 400 | 


: and 520C. The relationships between thermal behavior and polymer composition are 
ar : : : 
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ABSTRACT: Polyesterification and polycyclization have been-used si- 
multaneously for the preparation of poly( benzimidazole ester) (1) and 
poly(benzimidazole amide) (11). Copolymer I 
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(Vysokomolekulyarnyye soyedineniya, no. 5, 1964, 901-905). Copo- 
lymer I is a yellowish-green glassy amorphous product, insoluble in 

a number of organic solvents and partly soluble in hot concentrated 
sulfuric acid. Its structure was confirmed by elemental analysis. 
Copolymers II were synthesized from bis(3,4-diaminophenyl) methane, 
1,6-hexanediamine, and diphenyl sebacate. Copolymers II are dark-brown 
glassy products, X-ray patterns indicate that the degree of crystal- 
linity of copolymers II increases with an increase in the polyamide 
content. Elemental analysis indicates that the chains of copolymer II 
contain imidazole, amide, and amine groups. The thermomechanical 
curves of copolymers I and II are given in Fig. 1: of the Enclosure. 
Orig. art. has: 2 figures. 
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Fig. 1. Zhermomechanical curves of copolymers I and II 


1 = Poly(benzimidazole ester), prepared from 3,3'-diami- 
nobenzidine, 1,6-hexanediol, and sebacic acid in a 1/1/2 
ratio; 2, 3, 4, 5 = poly(benzimidazole amide) prepared 
from bis(3,4-diaminopheny1)methane, 1,6-nexanediamine, 
and diphenyl sebacate; tcetramine/diomine ratios: 

2 - 0.2/0.8; 3 - 0.4/0.6; 4 - 0.6/0.4; 5 ~ 0.8/0.2. 
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ABSTRACT: Two stage graft copolymerization of epsilon-caprolactam with 
{styrene to form copolymers containing 5-50% styrene was studied, ae 
Radical copolymerization of styrene with N-methacryloylcaprolactam in - 
epsilon-caprolactam solution to form the macromolecular initiator 1s 

effected in the first stage. Epsilon-caprolactam is grafted onto the 
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amount of the catalyst system mst be increased proportionally; 0,2 
mol of catalyst ig optimum for 


polymerization of the Caprolactam alone,| - 
Copolymers formed using less catalyst have large (over 10%) amounts of 
water-soluble products, © graft copolymers are insoluble cross-linked 
products which swell in cresol and concentrated sulfuric acid, The 
reaction mechanism of the cross~link formation is to be reported later, 
Orig. art. has: figures, 3 table 
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ABSTRACT: -Polybenzimidazcles were synthesized from 3,3',4,4'-t 

mothane fand aspen esters of adipic,/sebacic, isophthalic, and terephthalic 

. ie The mothed of synthesia was céacribed by A, A, Izynoyov, ¥. V, Korshak, — 
M. Frunze, and V, V. Kurashey (Izv. AN SSSR, Ser, khimich., 1963, 1828), 

micas polybenzimidazoles dissolve on neating in tricrosol and dimethyl-formamide, | 


and are especially soluble in glacial acetic acid and benzyl alcohol. Tho intro- ; 
duction of the methylene group between the benzimidazole rings leads to an in- 


crease in solubility of the polybenzimidazoles, 


The thermal stability remains 


y preebicelly Unchanged. These polybenaimidazoles, containing aliphatic links, 
have greater solubility than polybenzimidazoles containing aromatic acid groups. 
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-/ ABSTRACT ¢- The” authorst “purpose in making this synthesis was to obtain such eels ie 
| polyberzimidazoles with heteroatoms in the principal chain in order to study the 

effect of these atoms on the properties of the polybenzimidazoles, They began 
with 3,3'-diaminobenzidins, 353'h,h'-tetraaminodiphenylnst hane, LU! ~dicarboxyd:.- 
phenyloxide, diphenyl ester, and bis-(n~carboxyphony!) methylphosphine oxide, in 
addition to 1,h-phenylenediboric acid tetrabutyl ester. [he polymers were 
obtained by heating these initial reagents one-half hour at 220~260, then for § 
hours with gradual increase in temperature from 260 to 320-3500 and ata residual 


pressure of 10°3 mm, Studies were then made of the viscosity, x-ray powder a 
photographs, softening temperature under a leyer of paraffin, solubility in verioug 
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[me polymers were prepared by heating the reactants for 3—5 hr to 380C at 
h x 107% om Hg with subsequent heat treatment of the products et 450—800C. It was 
found that the polymers had high thermal stability, with decomposition setting in 
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